Structural biology of periplasmic chaperones.
Proteins often require specific helper proteins, chaperones, to assist with their correct folding and to protect them from denaturation and aggregation. The cell envelope of Gram-negative bacteria provides a particularly challenging environment for chaperones to function in as it lacks readily available energy sources such as adenosine 5' triphosphate (ATP) to power reaction cycles. Periplasmic chaperones have therefore evolved specialized mechanisms to carry out their functions without the input of external energy and in many cases to transduce energy provided by protein folding or ATP hydrolysis at the inner membrane. Structural and biochemical studies have in recent years begun to elucidate the specific functions of many important periplasmic chaperones and how these functions are carried out. This includes not only specific carrier chaperones, such as those involved in the biosynthesis of adhesive fimbriae in pathogenic bacteria, but also more general pathways including the periplasmic transport of outer membrane proteins and the extracytoplasmic stress responses. This chapter aims to provide an overview of protein chaperones so far identified in the periplasm and how structural biology has assisted with the elucidation of their functions.